Housing deficit is a problem that affects low-income populations in Brazil, with over 6 million families affected nationwide and approximately 631 thousand in the North region of the country. 
INTRODUCTION
Right to housing, ensured by the Constitution of the Federative Republic of Brazil, is a fundamental element for the consolidation of public housing policies (Brasil, 1988) . To meet this demand, the Government launched the Program Minha Casa, Minha Vida (PMCMV) in March 2009 with the purpose of reducing the housing deficit in the country, estimated in 6 million homes, and offering housing opportunities to low-income citizens. In the same year, the National Rural Housing Program (PNHR) was created and regulated within the PMCMV, aiming to assist 685 thousand families in the rural area (Brasil, 2016) .
In 2012, representatives of the Extractive Communities of the North of Brazil requested PNHR managers with regard to the possibility of building their dwellings using wood as main raw material. In this context, in order to offer solutions to fill this gap and make the use of wood as construction material feasible within the scope of the PNHR, a group composed of representatives and technicians from several areas of the Government, researchers from the Forest Products Laboratory (LPF) -a research center of the Brazilian Forest Service (SFB) -, and professors from Brazilian universities was formed with the objective of discussing the theme (SFB; LPF, 2013).
The result of this discussion was the presentation of a technical proposal that culminated in the preparation and publication of Ordinance no. 318/2014 by the Brazilian Ministry of Cities addressing the use of wood in the construction and repair of dwellings within the PNHR/PMCMV. The technical proposal of this Work Group was based on the project Popular Wooden Housing (PWH) developed in 2002 by the LPF in partnership with the University of Brasília (UnB) (Melo et al., 2002; SFB; LPF, 2013; Brasil, 2014) .
The conception of this project did not include costs, in spite of the construction of several housing units in the municipalities of Pimenta Bueno, Espigão do Oeste, and Pimenteiras in the state of Rondônia, Manacapuru in Amazonas state, and Paragominas in Pará state. These costs were not estimated because of the use of wood seized and donated by the Brazilian Institute of Environment and Renewable Natural Resources (IBAMA) and use of unpaid labor provided by the homeowners within the Solidary Community Program (Melo et al., 2002) .
Therefore, the present study seeks to demonstrate the Final Unit Cost (FUC/m 2 ) of a popular wooden house using as reference the methodology of Basic Unit Cost (BUC/m 2 ) applied in the construction of conventional masonry popular houses and standardized by the Brazilian Association of Technical Standards (ABNT). Thus, the objective was to demonstrate that the costs of building popular wooden dwellings, especially in the North region of Brazil, meet the purposes of the PNHR, and are economically more attractive than those for construction of a similar masonry dwelling. Brasília (IBGE, 2015) .
MATERIAL AND METHODS

Characterization of the study area
The choice of Acre state was due to the knowhow of the Technology Foundation of the State of Acre (FUNTAC) on the construction of popular wooden houses (FUNTAC, 2003) ; timber production in the region, which includes the municipalities of Rio Branco, Capixaba, Epitaciolândia, Sena Madureira, Senador Guiomard, and Xapuri, of approximately 193,000 m 3 /year (SFB; IMAZON, 2010); and a rural housing deficit that can be met within the scope of the PNHR.
The timber companies that collaborated in the market price collection at the time processed the wood characterized by the LPF according to Table 2 , as well as Cambará vermelha (Lantana camara L.) and Castanharana (Eschweilera atropetiolata S. A. Mori), all high-density, fungus-resistant hardwood of higher commercial value (Souza et al., 2014) . These were the wood species considered in this study.
Cost estimation of the materials specified in the electric, hydraulic and sanitary projects was conducted through collection of market prices using the National System of Costs Survey and Indexes of Construction (SINAPI) in the same months of the wood market price collection, that is, from September 2015 to April 2016. 2 seek to demonstrate the cost of a construction unit from the inputs used in it. Whereas the FUC/m 2 quantifies foundations, it does not address the cost of leasing equipment, which is considered in the BUC/m 2 . Both can be used as a basis so that producers, consumers, financiers, and the State, as a subsidiary of housing programs for low-income populations, know and apply the minimum cost per square meter of a given construction unit.
Composition of the Final
According to the ABNT NBR 12721:2006 norm (ABNT, 2006) , at least 12 basic items are needed to compose the BUC/m 2 , which comprise the basic set of inputs, and include the cost of equipment, labor, and materials. ABNT lists each input together with the respective coefficient for each specific standard project, demonstrating that, through this coefficient, a series of correlated items is considered in the calculations. The coefficient presents the complete family of each material. When multiplied by the cost of the input family per standard project, the unit cost of a construction can be obtained for any state of the country (CBIC, 2013).
Owing to the lack of norms for a standard wooden house project, physical coefficients are also not available in the academic environment, which motivated the market cost estimate of the inputs needed for construction.
Thus, a mean was calculated for each item from the data provided by timber companies and retailers of construction materials using the Formula 1:
where: P = mean prices of suppliers per analyzed item; n = number of suppliers that collaborated in the survey; and P 1 , P 2 , P 3 , …, P n = prices of items reported by each supplier.
After calculating the mean prices of individual inputs, the Formula 2 was created, which allows combination of all the data analyzed to form the Final Unit Cost of a Popular Wooden House:
where: 
RESULTS AND DISCUSSION
After preparation of the spreadsheets containing the individual costs of timber, non-timber inputs, electrical, hydraulic and sanitary material, and labor, it was verified that the monthly variation in the period assessed was approximately 5% between trimesters due to price adjustments of the total inputs, except for labor. Therefore, for discussion, the mean cost was calculated for the period for each set of inputs needed for the project, as presented in Table 3 . Figure 1 shows that the total mean cost of timber was R$ 20,078.07, distributed as a percentage.
The mean total cost for other inputs during the study months was R$ 9,728.48, as presented in Table 4 . the cost of electrical, hydraulic and sanitary materials, after attainment of the respective projects (Brasil, 2014) .
The final cost of labor required to provide construction services was R$ 16,032.77. The number of man-hours for these professionals was calculated following guidance of the architect of the PWH project and the civil engineer who designed the complementary projects: electric, hydraulic and sanitary, as shown in Table 6 . Table 7 ( CBIC, 2016 CBIC, , 2019a Owing to the absence of studies addressing wooden constructions exclusively, other types of popular construction intended to the low-income population were taken as reference as a solution to reduce the housing deficit in localities where this theme is studied.
In Brazilian constructions, there is predominance of the use of masonry, whether in ceramic or concrete brick, disregarding the possibility of building a good, (Souza, 2013) .
In analysis of the constructive potential of the Steel Frame and Wood Frame light systems in the production of low-cost housing, in recent years, an industrial park has been implemented in Brazil to produce components of these systems, particularly
Steel Frame, with the creation of manuals, financing of technology, dissemination, and training of professionals.
The following aspects are considered relevant: lightness, constructive speed, and final quality of the construction -superior to the conventional masonry constructions (Meirelles et al., 2012) .
According to the studies by Grigoletti et al. (2008) , construction of low-cost housing is a permanent challenge in Brazil because, whereas costs must be *SINAPI = National System of Costs Survey and Indexes of Construction (Brasil, 2019) . 
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My Wooden House… Floresta e Ambiente 2019; 26(2): e20170845 kept between US$ 3000-4000, the housing deficit is excessively high and the financial resources for housing programs are limited. The Alvorada House project prototype was built in Porto Alegre, mainly composed of cement-based brick, with wooden doors, windows, and arbor/porch. The construction was completed in 2003 and has undergone several evaluations regarding the sustainable strategies employed.
Considering that the study of Grigoletti et al. (2008) addressed the architectural aspects of a popular house, the final cost of construction for April 2016 (exchange rate on April 15, 2016 = US$ 1.00/R$ 3.52) would be R$ 14,108.00 for a 48 m 2 house (FinanceOne, 2017).
The study by Grigoletti et al. (2008) did not include estimate of construction costs standardized by the ABNT, and the amount reported is considerably lower than the actual market prices for housing construction.
Analysis of several construction technologies using sustainability indicators and final costs of single-family housing in Zurich, Switzerland, demonstrated that construction costs are a determining factor for the success and implementation of a constructive technology in the market. Affordable housing is defined as that with cost up to US$ 200.00/m 2 , including direct and indirect costs and all details associated with finishing (Wallbaum et al., 2012) .
Along this study, considering a 52 m 2 house as standard, its final cost would be US$ 10,400.00, which for April 2016 (exchange rate on April 15, 2016 = US$ 1.00/R$ 3.52) would be of R$ 36,680.80 (FinanceOne, 2017) .
A project using Fiber Reinforced Cement Compound (FRCC) was developed for the construction of popular dwellings to serve the low-income populations of the Pacific Islands. The project consists of a modular pre-molded system, designed to reduce unit costs and provide housing built through self-construction, using the local manpower of the homeowners, which does not require specialized qualification, only technical assistance from manufacturing to final assembly of the construction (Rockwood et al., 2015) .
In Hong Kong, USA, public housing became a political priority as of 1953, after a fire had left approximately 53,000 people homeless. In 2003, with the great outbreak of respiratory diseases caused by the insalubrity conditions of the public houses (PH), a process to modernize the dwellings aiming to improve the sanitary and environmental conditions of the city was initiated. In the same year, the public rental housing program (PRH) was launched and the proposal is to house 3.5 million people in approximately 271 thousand PRHs by 2023 (Deng et al., 2016) .
In Italy, social housing (SH) has been on the government's agenda of housing programs for decades, especially after the World War II. As of the 1980s, the Italian housing issue has been neglected, leaving the task of providing affordable housing to cooperative enterprises, favoring an increase in private property rate. In the past years, with the international real estate crisis, the public investments aimed at that sector of the society have been minimal. Since 2010, public-private partnerships (PPP) have been initiated for investments in the country's housing sector, encouraged by subsidies to funders (Copiello, 2016) .
It is worth discussing the comparison between the cost of a residential unit developed in Rio Branco by (Brasil, 2019) , with tax.
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My Wooden House… Floresta e Ambiente 2019; 26(2): e20170845 the FUNTAC, through the Citizen Housing Project, which was of R$ 431.10/m 2 updated to April 2016 according to the National Civil Construction Index (INCC) and that of the FUC/m 2 of a Popular Wooden House, which was of R$ 934.52/m 2 on average in the period studied. Figure 4 illustrates the two constructions (CBIC, 2013 (CBIC, , 2019b .
The final cost of the Citizen Housing Project was composed without considering the cost of labor, roof tiles, hardware, and other materials that were detailed in the PWH project, which justifies the difference observed, because the cost of materials and labor in popular construction exceeds 90% of the total cost. Ahead, in Figure 5 , are the floor plans of the Popular Wooden House originating from the study project and the conventional masonry house used by ABNT. It can be observed that the construction proposals for the Popular Wooden Houses and those regulated by ABNT are similar, differing in the type of material used and the final cost of construction.
CONCLUSION
The final construction cost of a single-family dwelling in Brazil, calculated through the application of the BUC/m 2 methodology, is quite high; however, the Popular Wooden Housing (PWH) project is viable and feasible aiming insertion in the National Rural Housing Program (HRHP) if the final cost of construction is considered, which was 28.06% less costly than that of conventional masonry houses.
